Dopamine depletion in neonatal rats: effects on behavior and striatal dopamine release assessed by intracerebral microdialysis during adulthood.
Rats depleted of dopamine (DA) by intraventricular 6-hydroxydopamine (6-OHDA) in infancy show behavioral impairments as adults, but their basic sensory-motor functions and feeding abilities are intact; at least relative to the pronounced deficits seen in rats given similar treatment in adulthood. Here we investigate whether presynaptic changes culminating in enhanced DA release are present in adult rats that received neonatal damage, and whether these are of a sufficient magnitude to contribute to the sparing of function. We used microdialysis in rats during the resting state, walking on a treadmill, and after a systemic injection of amphetamine. It was found that neonatal 6-OHDA produced a nearly complete (less than 1% of control) depletion of DA in postmortem tissue, but this was not accompanied by a comparable decline in the basal extracellular concentrations of DA, which were only reduced by 12-54% of control values. In contrast, the extracellular concentrations of DA metabolites were greatly reduced, reflecting the post-mortem tissue concentrations of DA. Nevertheless, neonatally depleted animals were markedly deficient in their ability to respond to an amphetamine challenge, both behaviorally and in their ability to further increase DA release. Thus, following neonatal DA depletion there appear to be extensive changes in the few remaining DA terminals that are sufficient to maintain relatively high extracellular (and presumably synaptic) concentrations of DA during the resting state, but the capacity of the remaining DA neurons to respond to increased demand is very limited. This presynaptic compensatory response may play a role in the sparing of behavioral function seen following neonatal damage.